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1. Specifications 


Power Slurp Iv: 

Power Consumption : 120 W 
Game Fee: 1 coin/1 play 

( operator adjustable to 2 coins/1 play, 1 coin/2 plays, or 
free play.) 

Dimentions: length 630 ran 
width 800 irm 
height 1,738 ran 

Weight: 91.5 kg 

Coin Box Capacity: Approx. 5,200 pcs of ¥100 coins 
Monitor : 20" color 


Accessories: Keys rear door 2 pcs 

selectot door ’ 2 " 

cash box 2 " 

Fuse 5A ( slow blow ) 1 " 

- 1A 1 " 

Start Button Lamp 6.3 V, 0.15 A 1 " 

Instruction Manual 1 " 

Monitor Instruction Sheet 1 " 


Note: Specification may change without any prior notice. 





Do not install this game at places directly- 'exposed "to sunlight or ' 
excessive heat to prevent rising internal temperature . Also', do not 
install the machine at damp or dusty Diaces. 



Make sure that no child can enter between the machine and the wall. 
Make sure that the machine is grounded. 



Connect ground 
terminal to 
this screw 








(2) Handling Precaution 


* High voltage electricity runs in the monitor. Therefore oniy person 
familiar with safety measures should perform the adjustment. 

* Because- of its solid-state electronic circuitry, this unit should : 
require very little maintenance. However, since mis-handling can 
damage this unit, the following precaution should always be followed. 

1. Always put power off before replacing parts or disconnecting pluts. 


2. Always take the PCB to your dealer for repair, do not attempt to make 
sny repair or test with a volt— ohnmeter or ether testing equipment , 
since the internal voltage of the testing equipment may jj 
cause damage to the circuitry. "A 




l ' , n.v | 








ISIS 





3. Always face connectors to the proper direction when connecting. 

* For transportation of PCB always .use adequate packing styrofoam or 

plastic air bags. - ■ - 

* Do not. pull the cord men':un 7 pluging- the power Tcbfd, always hold and 

pull the plug from, the pwer outlet. • • 
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e or two players can play. 

inage & Game time operator adjustable. ( See change of Optio 

gure 3-1 shows the screen iumsdiately after the machine is nl 
is screen is called Attract Mode. niacmne is pi 

















4. How to Play and Score 


* The player battles with attacking enemy tanks, defending his he adq uarters 
while destroying as many enemy tanks as he can. 

* The player can drive his tank left, right, up, and dawn with the 4-way lever. 

* The player can fire one shell at a time. He cannot fire again until the 
last shell is still on the screen. 

* The player's shells stay visible on the screen until: 

1- they hit an enemy tank or the protective barrier, or 

2- they collide with an enemy shell, or 

3- they strike the outer w T all, or 

4- they are absorbed in an explosion. 

* The enemy tanks enter the screen from the upper left and right hank cor- 
ners of the screen and gradually close in on the player tank and on head- 
cjuarters. The enemy tanks can fire up to two shells onto the screen at a time. 

x The fighting becomes fiercer as time goes by and as the number of remaining 
enemy tanks decreases. 

"* Each rouna is complete when 20 enemy tanks have been destroyed. The number 
of remaining enemy tanks is displayed in the lower right-hand comer of 
the playing screen. 

* The score for destroying an enemy tank increases depending on haw close 
the player tank is to the enemy tank — the shorter the range, the higher 
the score. Also, the score is higher if the player hits the enemy tank 
in the front. 

Here are the possible scores: 

-frontal hits: 800, 300, 150, or 60 points 

-side or rear hits: 300, 150, 60, or 30 points. 
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Because*, the Tank. Battalion uses a color picture 'tube, the color registratic 
t orate when the unit is first installed or moved to a different location, 
cegaussing switches provided to correct this problem; decraussing stould'b 
Ferrorned every tune the unit is moved to rrmintain picture quality. The p 
will be cemagnetized when this switch is turned ON. Apcroximatel 
-ntS°nS ne S ea ^ t ° d f^eti Z e the picture tube. Be sure to turn the 
0FF after 1116 has elasped. Wait at least 10 minutes before rep 

(2) Service Button 


■ or purposes of repair or adjustment the game can be test-plaved without 
tocina the coin counter h\/ nco of ^ 




(3) SELF-TEST 


\ se ^' t£st faction is installed in t ids t , ,v 
should be performed every dav. 


/.oh \r i y , c Jig f.e;j [ Vt 


1) Autaratic Self-Test 

supply is Ub ’■**’» >»" 

explained below, further tests should > -1 ” A vhc sc,:K ' n - As 

assorted switches, etc. 1 Ar ' > VJ -'omiod for volume and on tl 

* ° 0ntact YOUr dealer if the self-test shows any defects. 



2) Further Tests by Self-Test Switch 

The test switch is a slice switch p^. a wp- , ,, 

Self-test series begins automatical jy ■ IcV'wlA f ^ Clo,: l. xn: ‘ 

-> Vi,K - Tl swj uf .is punned to ’’ON 1 ' 



A. Numbers of letters will flash on the screen for approximately 3 seconds 
during the test mode. During this period the PCB test is being performed, 
if the PCB is good the following information will be didplayed on the 
screen. 



Fig. 5-3 Test Mode 

© Ram/Rcm Test 

If the Pams and Pans are good, "OK" will be displayed on the screen, 
but if any of the Rams or Pons are faulty, a number indicating the 
faulty, a number indicating the faulty Rams or Pcm will be displayed. 

(2) UPRIGHT-type 

(3) Game Feel Setting 

In the above, 1 coin per 1 play. 

© Bonus Adjustment 
© Number of Tanks per Game 

NOTE: The above© , © , and @ are operator-adjustable. 
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B. Lamp Test 


Start buttons (1 player, 2 player) will blink it lamps arc- nouaa'J . 

C. Switch Test 

The lever, start buttons (1 player, 2 player), micro .witch can be chocked 
at this stage. Each switch, if normal, should produce a q?.mr» sound when 
pressed or moved. 



Fig. 5-4 Switch Test 

Return the self-test switch to the OFF POSTION. 

Lock-Out Coil Test 

When the self-test switch is returned to the OFF postion -the lock-out 
coil should close for an instant and re-open. Also, a lest pattern (Fig. 5-5) 
appears on the screen for approximately 1 second. This pattern can be'’ 
used for adjusting the monitor and can br kept on the screen by inr.ediate) ■■ 
sliding the self- test switch back to ON. 


flaSoiS □ E 3 n E3 E3 5 

f i •".l in r'S nrt rci s rT3 ; 

f * LJ fc J j kid 4 

fasaassstasaiai 

tlaossnsaLaarasii 

f - v "| s~rs 


r. 2 1 ~« rn rrs c-tj r^s [ 

SlSsSooiSSoi 

NsaHasnraiaasi 

1 4 ^ n £3 r ^ m n ri £ J 

i-ti lia kii W3 bcJ iJlwJMtxJt 

sasiaaaaraiaaaEii 

^□□□aaaaaEan! 


Fig. 5-5 Test Pattern 




£ * * >- r > *. . '. y .t y o ■ v — - — - *_.} < \ h . T- j 

•*-*» ^-3 \Sv J 

r.?* \\ j 

&•■ r. .rv : ?: ^ .~t\\ 


t (lh : FptyCta re. 1 ock--out. C’o.i l 

l§ls^7^ t ... 


-6 j/x:k-ou(. Coil Test 


(4) Volume Adjustment (see p. 10) 


Volume can be adjusted by either one of two knobs — one on the PCB 
and one behind the selector door. 

(5) Option Switch 

The option switch is mounted on the PCB. The number of Tanks per game, 
the game fee, and the bonus points can be changed with this switch. This 
switch should not be used while the game is connected to its power 
source. After changing options, the test described in 3. (2) above should 
be performed and the changes confirmed. There is also a game-reset 
switch on the PCB. 


-Option 

Postion of switches 


Game Fee 

1 2 

3 4 

5 6 

1 coin/1 play 

OFF r- OFF 

• 

i 

l 

1 

l — 

1 coin/2 play 

OFF ON 

. \ ^ . . 

2 




O 

2 coin/1 play 

ON OFF 



Free Game 

0 N 0 N 

. ... —r 4 . 

C 



• 

- w 

it Bonus '.Points 


— 




.... 

— _ . V 

zero 


OFF OFF 

1 

I 

1Q,0GQ 


OFF ON 

1 

1 

1 

15,000 


0 N OFF 

1 

i 

20,000 


ON ON 

1 

i 

i 

1 

# of TANK/ Game 



1 

1 

1 

1 

‘ 2 



0 F F 

3 



1 

0 N i 

i 

Situation at 

OFF OFF 

0 N 0 N 

ON OFF 

Delivery 
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(3) Replacing Control Lever Switches 

Access to control lever switches can be crained by rcrrnvinq cnnivb 
panel. (See page 11, (2)) 

The screws holding the switch are M3. 

Disconnect all wiring before removina switch. 


" 7-'* Fixed Screws 
(each 2) 

Control Lever Switch A 


( X >n.i. .roj 'i ever Swi td i 


(left) 


Control 1 ever; Svj.it.di 
(down) 

1) Z V • 0 J L13-IC 3 


Fig. G-2 Fenl acxjuevit oi Control Inver S 




i(4) Replacing StartTButton Switches ..ahdlLamps 


(1) Remove control panel (see page 11; •'(2)) 

-(2) Remove wiring terminal 

(3) Take off 2 nuts (M4) mounted on switch bracket 

To remove the switch, press the lock clip mounted on the switch 
(5) To remove lam p (6.3V, 0.15A) turn clockwise and pull* 


2 nuts (M4) mounted on switch bracket 


. Game 
S tsrt 
Lamp , 


Game 

Start 

Switch 


Switch 

Brackets 


Fixed k 
Nut 

(Ea 2) . 





V- . • Fig- 6-3 

Replacement of Start Button Switch (Game Start Lamp) 


( 5 ) Removing Monitor Assembly 

(1) Remove control panel (see pace 15 , (2) ) 

(2) Remove smoked plexiglas and moniter mask. ' (Holes are provided in the 
ledge supporting the moniter mask. It can easily be lifted out by in- 
serting fingers in these holes . ) 

(3) Remove the 4 hex bolts (M 6 ) mounted on assembly. 

(5) Remove the 2 nylon connecters (J4.6P,. J2.9P) attached to monicO-t. by 
pulling gently towards rear of machine. 

CALTICw: To avoid damaging neck of picture tube in .transport, pack f irmly lin 
stronc box with stvrofoam or similar packina material. 













DESCRIPTION 


TYPE 


PART # 


REFERENCE 


/fa 


1 

2 

3 

■4 

5 

6 


Housing (A) 

Housing (B) 
Collar . \ 

Ball Bearing •' 

Base Plate 
Plate-Follower 



I 

| 3 
i 9 


i 

i l 0 
i 

: 1 l 



Switch Bracket — - 

Spring 
Stop Collar 
Lever (B) 

Cover Tube ~ .- 

Washer ... 


; : 3 


; 1 5 


Pin 

Washer 
Micro Switch 


! t 6 
! 1 7 
| 1 8 
| i 9 

j 2 0 

I 21 

I 2 2 


Button . ’ , 

Button Housing 
Mounting Sleeve 

Coil Spring 
Switch Bracket 

6 Kexgonal Bracket 
E-Type Stopper 


2 3 
2 4 
2 5 
2 6 


Micro Switch ' 
Button Housing ; : 

Push Button 
Switch Bracket 


~ ^ S 9 Socket 
2 3 Panel Mount Switch 


2 9 


Lamp 


<*>2X^14, Stainless 
M 6 

D 2 MY - 0 1 L 1 3 - 1 C 3 


M 1 6 
dia 6 

D2MV-01L-1C3 


E 6 S - 5 0 A 
S 9, 6 — 8 V 


QTY 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

4 

1 

1 

• 1 
~1~ 

- 1 
1 
1 
1 
2 
2 
2 
2 
2 
2 


82071011 
82071011 
82071011 
82071011 
82071012 
82071012 
82071013 
82071014 
82071015 
82071017 
82071018 
-8 2 0 7 1 0 1 9 
82071000 
82071000 
23089102 3/7 
82020011 
82020011 
8 2 0 2 0 0 1 1 - 
“8 2 T 2 O O I 2 

82020013 
82020000 
82020000 
23089102 3/7 
82010011 
82010012 
82050011 
82050013 

23089102 3/7 
23089102 3/7 


c 

c 

@ 

& 

(£ 

C 


a 


B 1 


B; 

<S 

(I 


a 

a 

B 

B 

a 

0 


0 

c 

c 

c 




(3) : COIN DOOR ASSEMBLY 


M 

DESCRIPTION 

TYPE 

Q'TY 

PART NO, 


1 

Coin Selector ' 

7 2 0 - D - 

1 

.81030024 


2 

Counter 

E- 607 - B- 10, DC 67 

X 

23089102 4/6 

5 

3 

Coin Lock 

Electronic Lock 

1 

81050001 

© 

I 

3 g 

Cash box 


1 

81050015 

® 

! 4 

1 . - 


| 5 

Volume Control Knob 

K - 2 9 3. 2 

1 

23089102 3/7 

2 

6 

Volume 

RPF.l 0 , 10 0 0, 1 0¥ 

1 

23089102 3/7 

1 

7 

Test Switch 

'• S W- 4-0 S . . ... 

JL 

23089102 3/7 

16 

i 8 

Service Switch . 

8 N 1 0 2 1 

1 

23089102 3/7 

3 

i 

i 9 

j 

Service Button ' • 

. 8 Z 0 0 8 2 

1 

23089102 3/7 

4 








Control Panel 


9. TANK BATTALION’ Structure 



Fig. 9-1 TANK BATTALION Structui 




















(l) Power Supply 


Use only on 100V AC (pO/60 Hz) outlet, When power supply switch is put 
T 0N T , 100V AC passes through fuse and noise filter to transformers A & B . 

Transformer A supplies 100V AC to TV monitor. 


Transformer B supplies AC CT to logic power and 12V AC CT to audio 
power. ‘ 


CAUTION: Power supplied to machine must be within 90V - 110V AC. (95V ~ 105V 
AC range is the best) . If other large electrical machines or applicances 
use the same AC outlet, game may be affected or caused to malfunction. 


(2) Game PCB 

There are many ICs, semi-conductors, resistors and capacitors on the Game 
PCB. Also included is the picture forming circuitry, signal receiving 
circuitry (signal input) from all switches, lamp and solenoid driver, sound 
circuit, and control circuit for all circuitry listed above. Also included 
is the power supply circuit. This game is using a color monitor so the Game 
PCB sends three kinds of video signal (red, green & blue) and composite sync 
signal to the monitor^. ; . "7 . . .. , . 

( 5 ) Monitor 

Monitor displays picture on CRT of color video signal and composite sync 
signal from Game PCB. Monitor makes horizontal and vertical scanning signals 
from composite sync signal and supplies the power to the horizontal and 
vertical scanning coils and scans . the electric beam. The electric beam shot 
from CRT electric gun is controlled by color video signal and creates picture 
on CRT. CRT has de— magnatizing coil for stabilizing the video colors (red, 
green & blue) on CRT. 


CAUTION: There are many detailed electronic parts on’ the Game PCB and 
monitor. - Take the following precautions when handling: 

(Game PCB) - - ■ . : ; 

1. Power must he turned off before changing position of DIP swatch and 

disconnecting edge connector.- ■; ~ — 

2. Power must he turned off before using metal screw driver or other 
metal implements to adjust volume and/or re-set switch. 

(Game & Monitor PCB) 

1. When shipping PCBs, pack carefully in thick card— board boxes, using 
styrofoam or plastic air bags within to insure minimum PCB damage. 

2. If the machine is not cleaned regularly (at least once a year), the 
accumulated dust will cause high voltage leaks. To clean, use a soft 
brush or spray lightly with air. 

J) - Never put game where it is exposed to very high or very cold 
temperatures or high levels of moisture/humidity. For example, do place 
game under direct sunshine, beside beaters or outdoors. 

4. When electrical check of PCB is made, it should be one by an 
experienced electrician. Take special care when checking monitor with 
vol t-ohmme ter , as monitor contains many high voltage parts. 
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10. TROUBLE-SHOOTING 


Q: Check the following points before trouble-shooting or before contacting 
the distributor; 

This video game consists of a monitor assembly, a game PCB assembly, control 
panel assembly and a power supply assembly. Each part is connected by 
wiring. . y - 

The game will not function normally vhen there is a malfunctioning part. 
Therefore check the game thoroughly before contacting the distributor if 
there is anything wrong. At that time, you may find that the machine is 
not set-up as per instructions, and you may be able to repair the malfunc- 
tion yourself. 

First of all, in the case of a malfunctioning machine, check each component 
vhen trying to locate the problem. Check all related electrical components 
unless you are sure that the problem is one particular part. 

(l) VOM or volt-ohnrmeter 

Check the edge connector number, the repeating connector number and the 
viring color, referring to the viring diagram or schematic. The volt- 
ohnimeter can be used to check line voltage, transformer secondary windings , 
continuity, resistance and power supply voltage. 

A. Wiring Check 

Each' electric component and edge connector on the PCB is connected by wiring 
and repeating connectors. ' - 

1. VOM (volt-ohmmeter) should be used. (resistance range of X10, X100) 

2. Measure the resistance range between the edge connector and terminal. 
(Range should be OS) 

3* Measure the resistance range between the edge connector and the repeat- 
ing connector; also between the repeating connector and the terminal. 

4. If the wiring is normal, the contact of the repeating connector is 
probably defective. 



B. Voltage Check 


1. Measurement of AC voltage 


Set switch to AC range. Attach, -vne 
CT and attach other volt-oLmmoior .1 
The voltage at the end of the baeue 
transformer . 


v O ) \ ter 1 cad to transf OJ'iiiC r 

e ad l f & {, h a p j. a c c y on vrj a h t o moo suco , 
?>** jiMis \ be the some o.s -hat of the 


2 . Measurement of DC voltage 

Set sviten to DC range. Attach. 1 1 luck Jo ad from volt- chrome tor to the 
ground (earth) and attach red lead froru volt ‘-oleometer i . o the place you 
wish to measure. The voltage must he the u<nr,& on both ends of. the 

harness. 

(2) Testing Techni ques 

1 . Hov to test control panel &. com mechanism ’ 

Self-test switch enables you i*o ues I. ?U j switches* speaker , coin counter, 
lock— out coil and start lamps c 1 3 there should he any problems,, test 
further as follows: 

(A) Switch Check 

Galaxian will test itself tor the iollowujg switches: 

coin switch, 1- or 2-player start bottom switch, shoot hut ion switch and 
and control lever switch. 

Measure the V0M l s resistance .range (l 10 , XI 00 ) referring to the vir j ng 
diagram schematic. 

If the self— test switch is mal-- functioning, the problem will probably 
be found in the self-test switch, lamp, wiring, DOB or speaker. 

Measure the VOaPs resistance range between the contact pi n which is 
connected to each switch and to the ground. 

In switch x 0N l position resistance is about. 0P T 
In switch 'OFF 1 position resistance is about c,' Clm 

Unless the above resistance rate is indicated, either the wiring or 
the switch is probably mal- functioning . 
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(B) Speaker Check 


Measure resistance (range Xl) of edge connectors #18 and Z vith VOM (volt- 
ohnneter) referring to wiring diagram schematic. 

* Check the change in the resistance range between 7& and 100Q by advancing 
pot volume. . ‘ ' * . 

If there is any change in the resistance range (7^ ~ 100a) the problem 
is most probably in the speaker, pot volume, wiring or game PCB. 

(C) Coin counter and lock-out coil check 


If the coin counter and/or lock-out coil is mal-func tioning , change game 
PCB . 

If the coin counter and/or lock-out coil do not work at all, measure the 
resistance range of bo-th. 

Coin counter resistance range .... about 21Q 
Lock-out coil range ’* . about kjQ. 

If the resistance of coin counter and/or lock-out coil is within the 
normal range, the malfunction is probably to be found in the _ wiring, 
diode, coin counter, lock-out coil or PCB. . . . ! ' 


(D) Lamp (l-player & 2-plaver start lamp) check 

When coins are inserted in the coin slot, the 1- or 2-player start lamps 
should blink. 

If they do not blink or are .otherwise mal-func tioning , checlr game PCB, 
wiring and lamp itself. 


2. Power supply panel check 


B. Refer to voltage check instructions and check each voltage as follows: 

Note: Connector J1 should be connected to PCB and power supply should be 
turned on. 

The game* s PCB is electronically regulated within + 10^ AC in power 
supply variation. 

If the voltage variation is not within + 10J$, change the transformer 
connection . 


If 'use (FI, 

Supply. 

If fuse (Fl) 
or viring is 

If fuse (Fl) 


5A) is broken remove edge connector J1 and plug in power 

still does not function, the transformer, monitor assembly 
probably defective . 

is not broken, the PCB is probably defective . 
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llemovu eonnecior J 8 li'om game Connect connector J 8 to game PCB 

PCI) 


3 . Game PCB chock 


Eov to check 
Connector J 8 terminal #: 

Afi) - c(3) : 

A(l) - D(4) 

Measure Doth terminals 


Description 

li 6 . 0 V - 7.0V AC is. 
not indicated * check 
F2, F3 & harness. 


if okay , e he ck lie! o v 


kou.a i xx on 

-normal p) ay 
possible 

-no picture 


Connector J 8 terminal 7 f; 

Zf 22) - Xf20^ 

Z( 22 ) - v(l9) 


Measure both terminal; 


If 11 V - 13 

not indicat 
transformer 


Connector J 8 terminal { 

Afl) - C(3) 

A(l) - d(a) 

Measure both terminals 
(6.5V. DC) 


Connector JB te; 

Z(22) - X 
Z(22) - V 

Measure both te 
(12V AC) 


Secondary fusel 

F3, Yk, F5) 


Capacitor C37 

Measure voltaf 
leads (+ 5 V DC^ 


If 11 V • 13 V AC is • 1 

| — normal 

not indicated, check 

possib 

PCB. 

- — no sou 

If okay* check below 

— -ah norm 

Check to see i f 
s om e t h i a \\ j a ton ch— 
ing PCB arid causing 

a chort. 

—no pic 

Check PCB 


If okay 5 c ) i c e k 1> c J o v; 


If - hk'V PC: 

— no pic 

is not in di cat e d , 
check i ; CP> <• 

• -norma j 
no 5 . sib 



